Using the primers top, 5'-GGGAAAGTCGACTAAGCCACCATGGTG AGCAAGGGCGAG -3'; and bottom, 5'-CCCGAATTCGATCTCGAATCAGGCG CTTAGGATCCTCCCCTTCCCTCGAGTGTTCTAGTTGACGGCAG-CATTACTTGTACAGCTCGTCCATG-3' and the enhanced GFP gene as template, a PCR product containing GFP and unique cloning sites for library insertion was created and cloned into the XhoI and EcoRI sites of the retroviral vector pLentiLox3.4 (gift from L. van Parijs), to obtain pLentiLox3.4-GFP2. A semirandom stretch of DNA was subsequently cloned 3' of the GFP ORF in the pLentilox3.4-GFP2 vector. For this purpose the oligo 5'-TGCTGCCGTCAACTAGAACACTCGAG-((N) 8 -(SW) 5 ) 5 -N 8 -GGATCCTAAGCGCCTGATTCGAGATC-3' (in which N = A, C, T, or G, S = C or G, and W = A or T) was amplified using the following primers: top-LIB primer, 5'-TGCTGCCGTCAACTAGAACA-3'; and bottom-LIB primer, 5'-GATCTCGAATCAGGCGCTTA-3'. The resulting library was digested and ligated into the XhoI and BamHI sites of pLentiLox3.4-GFP2. Ligation products were introduced into electroporation-competent E. coli cells (electro Ten-blue; Stratagene) by electroporation and plated on 10-cm Ampicillin-containing LB plates. For the generation of the Moloney-based pMX-GFP-bc library, DNA was isolated from the pooled E. coli cell clones of the master library and subcloned into a variant of the pMX retroviral vector (Kitamura, T. 1998. Int J. Hematol. 67:351-359) that contains a PacI cloning site, using the restriction enzymes PacI and EcoRI. To determine which barcodes can effectively be used for lineage analysis, barcodes recovered in at least one experiment were plotted as a function of the number of experiments performed. In a first set of seven experiments, 3,029 different barcodes were observed, and extrapolation of this curve suggests that the number of informative barcodes is z3,300. The lack of detection for the remainder is likely due to loss of barcodes during the different procedures of generating the library for retrovirus production and the generation of the microarray.
Barcode recovery and microarray hybridizations
Barcodes were amplified by nested PCR in a DNA Engine PTC-200 PCR machine (Bio-Rad Laboratories) using the primers top, 5'-GTCCTGCTGGAGTTCGTGAC -3'; and bottom 5'-GACCAACTGGTAATGGTAGCGAC -3' in the first round, and the top-LIB and bottom-LIB primers in the second round. The first round consisted of a linear PCR of 50 cycles (5'' 94°C, 5'' 55°C, and 5'' 72°C), in which only the top primer was present followed by another 30 cycles (5'' 94°C, 5'' 55°C, and 5'' 72°C) of exponential amplification in the presence of both primers. The second round consisted of 30 cycles (5'' 94°C, 5'' 57.2°C, and 5'' 72°C). Starting with a linear amplification rather than an exponential amplification decreases the probability that the amplification reaction changes the relative composition of a barcode pool due to founder effects, in particular for samples that initially contain barcodes in low copy numbers. In all barcode PCRs, reagent controls were performed in parallel to exclude the presence of contaminating barcode sequences. PCR products were purified and concentrated with a MinElute PCR Purification Kit (QIAGEN), digested with BamHI and XhoI, concentrated, and purified again using a MinElute PCR Purification Kit. After adding z2.6 ng of purified digested PCR products of the 93 control barcodes per 200 ng of PCR product of the sample, PCR products were labeled with Cy3 or Cy5 fluorescent groups using the Universal Linkage System (ULS; Kreatech Biotechnology) and purified over a KREApure spin column (Kreatech Biotechnology). To reduce background signals, samples containing 25-100 ng of labeled PCR product were supplemented with 0.25-1 µg of each of the following unlabeled oligos: oligo 1, 5'-TCGAGTGTTCTAGTTGACGGCAGCA-3'; oligo 2, 5'-TGCTGCCGTCAACTAGAACAC -3'; oligo 3, 5'-GATCCTAAGCGCCTGATTCGAGATC-3'; and oligo 4, 5'-GATCTCGAATCAGGCGCTTAG-3', which all correspond to the primer binding sites of the barcode PCR products present on the array. Subsequently, samples were concentrated, heated to 95 °C for 1 min, snap cooled, diluted in 30 µl of 32.7% formamide, 53 SSC, 0.85% SDS, and 2.6% DMSO (final concentrations) and applied to the array. Samples were hybridized overnight at 42 °C, washed, and scanned using a DNA Microarray scanner (Agilent Technologies). As the normalization procedure requires that the average Cy3/Cy5 ratio is 1, all experiments were performed by cohybridization of two half-samples of one tissue.
